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摘要
国债收益率曲线是一国金融市场的定价基准、宏观经济运行的调节器以
及国家主权信用风险的晴雨表。因此，围绕着收益率曲线的研究从理论到
模型再到实证应用一直以来都备受国内外学者的关注。本文首先在无套利仿
射Nelson-Seigel模型框架下进行模型拓展，建立一个包含Nelson-Siegel收益率因
子、Spanned 因子和Unspanned因子的无套利Nelson-Siegel混合因子模型。紧接
着，基于在此框架，对国内外国债市场上三个不同的实际问题进行应用研究。
首先，针对中国地方债务问题，本文在国内外文献中首次从城投债市场中
提取地方性政府债务风险代表因子，基于无套利Nelson-Siegel利率期限结构模
型框架研究其在中国国债收益率曲线中的定价和风险传导。2008年全球金融危
机后，中国政府的大规模财政刺激计划推助了地方政府债务融资的激增，地方
债务风险不断暴露，对中国财政和金融系统性风险的影响受到关注。本文使
用5年期城投债与国债的利差作为地方政府性债务风险的市场化代表因子，采用
无套利Nelson-Siegel利率期限结构扩展模型，在保证各期限国债定价一致性的
基础上，对2009至2014年间国债收益率曲线和城投债利差的周数据联合建模，
研究两者的联合动态与风险传导机制。实证结果表明，城投债风险通过两个渠
道影响国债收益率：一是“避风港效应”，当城投债风险上升时，作为较安全
资产的国债价格被推升、中短期预期收益率下降；二是“补偿效应”，城投债
风险可能引致系统性风险，增加国债收益率中的风险溢价。样本期内“避风港
效应”强于“补偿效应”。本文的结构性建模思路为即时有效的地方政府性债
务风险预警和防范机制的建立提供了参考。
其次，对美国国债市场与TIPS债券市场两条收益率曲线结合调查数据进行
结构化建模，从中提取美国通胀预期、通胀风险溢价和市场间流动性溢价对国
债收益率进行分解，并进一步分析因子间的动态关系，以及各因子对通胀预期
的影响。实证结果表明，本文从美国债券市场上提取了通胀预期期限结构，剔
除了流动性因素对平衡通胀率的影响，从而纠正了平衡通胀率在金融危机期间
严重扭曲带来的衡量通胀预期的缪差；与调查数据相比无论是在动态还是在水
平上都比较相符，可以作为货币政策制定者以及投资决策者的有效参考。另
外，对美国两个债券市场中提取的流动性因子做进一步分析，发现该因子与市
场整体流动性以及债券市场的流动性的其他指标具有高度吻合性，将其应用于
公司债利差的定价中能够显著提高拟合优度，在未来的研究中根据其不受信用
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风险影响的特征可以将其应用于公司债利差的流动性利差与信用利差的分解
中。更重要的是，本文考察了各因子和收益率以及通胀预期的脉冲响应函数
和方差分解。分析结果表明：流动性因子冲击能够显著降低国债收益率，抬
高TIPS收益率，反应了债券市场“fly to liquidity”的特质；通胀因子对收益率
方差变动的影响有限，而收益率因子的变动却对通胀因子以及通胀因子的方差
波动具有较高影响。因此，关注和调节收益率曲线的变动有助于货币政策制定
者对宏观经济做出准确研判与合理调整。
最后，在无套利Nelson-Siegel模型框架下对欧元区核心国家（德国）和外
围国家（意大利、西班牙和希腊）的四条收益率曲线共同建模，提取出外围国
家的共同主权风险因子与异质性主权风险因子，研究外围经济体主权信用风险
对各国收益率曲线以及风险溢价的影响。研究结果表明作为欧元区经济最强劲
的第一大经济体的德国，在欧债危机期间，其收益率曲线也会受到周边国家主
权信用风险的影响。具体表现为：欧元区共同信用风险因子对收益率曲率因子
的降低作用，西班牙国别风险因子对收益率水平因子的抬升作用，意大利国别
风险因子对德国短期收益率的降低作用和对其短期风险溢价的抬升作用，以及
希腊主权信用风险因子对德国短期收益率的抬升作用。此外，将模型提取出的
定价因子进一步建立时变VAR模型进行分析，发现在欧债危机发生至今，因子
间的动态影响关系具有显著的时变性。本文研究结果对于欧洲政策制定者评估
欧洲债务危机的严重程度以及市场预期具有重要意义。
关键词：利率期限结构；宏观金融模型；贝叶斯MCMC估计
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Abstract
Since Treasury yield curve is the pricing benchmark of financial market, the reg-
ulator of macro-economic and the barometer of the national sovereign credit risk, the
studies of Treasury yield curve, including the model theories development and empiri-
cal applications, have widely attracted the attention of scholars and financial institutions
all over the world. In this paper, we first establish an AFNS mixed factor model based
on the discrete-time AFNS model, which is a generalized extension of spanned and
unspanned models. Then, we study three different practical problems of domestic and
foreign government bond markets under this framework.
First of all, China’s local government debt financing grows rapidly since the glob-
al financial crisis in 2008, featuring surging exposure of local government debt risk.
The accumulation of local government debt poses systemic risks to China’s fiscal and
financial systems. Using weekly data from 2009 to 2014, this paper studies the joint
dynamics of a relatively market-oriented local debt risk factor, i.e., the chengtou bond
spreads, and Treasury yields under the framework of the extended no-arbitrage Nelson-
Siegel term structure model, in which the risk transmission mechanism between local
risk and Treasury yields can be investigated. The results show that the local government
debt risk affects the Treasury bonds through two channels: 1) “substitution effect”, i.e.,
as the safest asset in China, the Treasury bonds with short-to-medium maturities en-
joy a “fly-to-safety” effect with decreasing yields when the local government debt risk
increases; 2) “compensation effect”, i.e., the local government debt risk may lead to
systemic risk of the Treasury bonds that the Treasury yields contain a significant com-
ponent of risk premium due to local debt risk. Though the empirical results show that
the “substitution effect” dominates the “compensation effect” within the sample peri-
od up to 2014, we still need to pay attention to local debt risk in real time to monitor
potential outbreak of systemic risks.
Secondly, combining the inflation expectation term structure constructed by sur-
vey data, we extract the inflation expectation, inflation risk premia and market liquidity
factor from the Treasury bond market and the TIPS market and further analyze the
dynamics relationship between factors and how the factors affect the inflation expec-
tation. The empirical result shows that the market inflation expectation extracted by
our model successfully heals the distortions caused by the huge liquidity difference be-
tween markets during crisis and has similar level and dynamics with the survey data,
which provides efficient information for policy makers making decisions. Besides, we
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find that the extracted liquidity factor somehow reflects the liquidity of the whole mar-
ket and significantly improves the explanatory of yield spread between corporate bond
yield and Treasury yield, which is useful for liquidity and credit risk decompositions
for corporate bonds. Further more, the impulse response and variance decomposition
show that the yield factors contribute a lot of the variance of inflation expectation,
which implies that attention and regulation of the yield curve changes can help make
accurate judgments and reasonable adjustments to the macroeconomic for monetary
policy makers.
Finally, this paper investigates, within a no-arbitrage multi-country framework, the
impact of the euro area sovereign credit risks of periphery countries on their own yield
curves and on the euro area benchmark, the German yield curve. The results show that
Germany, though as the strongest economy in the euro zone, its yield curve also affected
by the sovereign credit risk of neighboring countries during the European debt crisis.
Specifically, the common factor lowers the curvature factor and the individual factor
of Spain lifts the level factor; individual factor of Italy lowers the short-term yield of
Germany but has positive factor loading on its short-term risk premia while individual
factor of Greece pushes the short-term yield of Germany up. Besides, we find that the
dynamics and variance contribution between factors are time-varying. The results are
useful for the European policy makers to assess the severity and market expectation on
the debt crisis.
Key Words: Interest Rate Term Structure； Macro-finance Model； Bayesian M-
CMC Estimation
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